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m m m- 

[0001] 4^mmn. ^mmmmmmtmm. ^m^)^mm. ^Ammiiimmmi^^m^j:m 
[0002] m\^^'^^<.m^(Dmn(DmMm^^mi^. ^-^M^uz<h \ 4^>^iJkmi± 

[0003] :L(DX.ofii^:ti^mt^m(o-ot\^x^ -(^yy^')^M\:.'^wm^^i\^x\^ 

tih(Dxm^fiim^rifc^t^^unn^hrix\^^fj:\^\ 

^x.xr^mt^j:^o mx.it. n'uxmw(Di,<Dn. Rjtmm^^^mmmti.xm^^^^ 
K'^R!tmm^(D^^mic:ii\'^x^(Dmm^^7immfm^:d^h^.-(^>'iSi^ 



wo 2«05/08«347 2 PCT/JP2()05/002988 

[0005] :L(Dfzib. mK.i-£v^^j>^^^'mmmmi^n^tzitmMWti.xn. mi^^^mmr 

!^ht^u)^m^(DmM,^^h. miS:u-^umx.tt25o°c)xmm'^mxh^:Lt:d^^ 

[0006] */c. m.^mmmmtvxm^^htix\^ ^^it-^mt. xm^m^. tku -^5-^. ^yv 
mw^. mM'^W}mmi^mmm^i>tihi-:Lt^'^x^^j:rnnmt^j:^x\^^^o m^^^ 
u^'iy^^mmmi^x^mmr^mmxh^tzif). ^(oj^m. mmmi^Mir^m.m- 

^xfj:\^ ^^mMm*^'^^hrLX\^ 

[0007] mtOtS^l : V-3-34270^-<2^i^ 
: i^F^ 2002-145864 
#^#fT0^^1 : ^:ti-i-v'^Tl^ tty" <^5^hy— (Canadian Journal of 

Chemistry). 1971<£t^, |g49#, p.325-332 

[0008] ^^x^mm<Dw^mn. nuxmi^xh<o. i^^m^)Misxxfm^:t>-iBim)M^ 

mA^^^-r^^tx-h^o 
[0009] -jfmm^h\-t. ±.mm^m^ir-<<mMMm\^f:.^^. ^^^:/-;vm<r>miit^ 

[0010] i-/<e:b*>> y!f%m(D^^^yv^M\:.^mt. TU-Wt^{i) 
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X 



(I) 



12 3 I 

0<DTy— X~ficr, Br", I". BF ~. PF ~. CF SO (CF SO ) 

/I 6 3 3 3 2 2 

1 

S:©^. X"«BF PF ~. CF SO "*/c{i(CF SO ) N'^CS^tp. R 

--16 3 3 3 2 2 2 1 

T-*>oT. R ;i)5Ty/uSd^oX";55Br"r'$)S:#-^^K^<o )» 

1 

[0011] R ;^3{^ic4— 8<DT/l'^/l-S*yt«;^^^2-4OT/l-^-/V^-efe^(D;0S/(^ 

1 

[0012] ;$:^P^«^{i. rtcl-ilS5t(I) : 

[<b2] 




X 



(I) 
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12 3 1 

0(^)T!;— X"fiCr, Br", BF PF CF so "SfcfiCCF SO ) 

1 6 3 3 3 2 2 

^MMI^imX-h^. mIKdX~35^BF PF CF SO ~*fc{i(CF SO ) N"T'*>5 

.1 6 3 3 3 2 2 

[0015] -4^mji(D^^yyv'>Mt^mn. rm-^^ii)xm^ti^o 
[its] 
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[0016] — ^^(I) "f . R . R . R joitm X-m^in^mM:^tlXi,X\^^li^mmi-10(DT 

12 3 /I 

n-:7°ntVl'S, -t'y:7°ntVl-S, n-y^yl-S, -fyi/^^/^Ss sec-y~5^/WS^ lerL-zf 
n-^ly^)Vm. ^y^^^/um. n-^^->^um. n-^Z^^f-JVm. n-:t^^ 

1 

2 1 

[0017] R — R xm^H^mM^)^vx:h^h^t^m^^—\0(D^y'^ur;v^;vmt\^x\±^ u 

1 'I 

[0018] R^-R T'ift$n5imm$tLTtctV^^^ic2-10(DT/^-5r-yV^(i^ tt^*«t*/c: 
[0019] R — R -e|g$ttSffi^$^X-CtJ:V^j§}^^^6— 10(?)Ty— /V'^.tLTtt. :7:n^/^ 

[0020] _hfa(DT/^=^/i^£. ^^^uT/v^/vm. T;v^=^/vm^^xj^T]}~-jvm\^mJsk\^u 

. ilSi*i--2{lsi-efc§o 

[0021] R . R , R ^X.XfR ^m'a^i^-i^fc;<7^:t>-J5jc5><^0*bV ^-^y-^Urfi. 1-:^^;V- 

12 3 4 

3-Ty/w^i5^:/y^^A. i-:n^/v.-3-Ty/i--f5^y'yr>A, i-n-:/ntvu'-3-Ty 
/w^yyy^^A, i--ry:7'DhVP-3-Ty/w-Y5:^vy!>i=., i-n-:7"^/i— 3-ry/i--r 
vy i-^ry 7^~^/^-3-7'y/W5yv^y fi^-^. i-sec-:7^'5^/i.-3-Ty^p-r5i5'- 
yy«i7i^, i-tert-y^'f^/w- s-ryyw^yyyf^A, i-n-'<i^^/v-3-Ty/w?i^i/ 
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i-(2-y^'^^/v)-3-T!Jy^-r^^'yy^A, i-(3-y7"=:/p)-3-Ty/w^i5'Vi;'>A 

[0022] — rpOX"{iCr. Br'. BF ~. PF CF SO "*/ctt(CF SO ) N"T' 

.16 3 3 3 2 2 

1 

X"{±BF PF CF SO '^fzmCF SO ) N'-Cfc-So -^^(DX^^ 

4 6 3 3 3 2 2 

xm\^^^m-^. X~i-i-(:tl^iikmi^(Dm..^^^^hBF PF CF SO "*fc{*(CF SO 

4 6 3 3 3 

2 2 

])^j^it'^!^^v'^'>j^m.tthi^mmn(D^mmi5mi^ti.xm\^^^^t:d^^x^^^ v 

'r^J^m-iWia\i\m^tl'r. UBF . LIPF . LICIO . LiCF SO . LiN(CF SO ) . 

4 6 4 33 322 

LiN (C F SO ) . LiN (CF SO ) (C F SO ) , LiC (CF SO ) . LiC (C F SO ) ^ 

2522 32-192 323 2523 

[0024] *fc. v^^j^r.ikmm(Dmmwitv^^j>^^:}sxx/4^^yv^M\:.'^m<Dmi^. 
t'--yxV. Ti^y/v-^^y-^~. ^^ii^y/p^^y-^-. Ti^y/vr^K^^y-^— . ry 
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y;^'^;V=s^—y"/V, v^^n^Wi/i/yn— /V^y:x.^/V3i— t^/I^, :i:^W>^!;=3w-y^^ 
7j^/VJ^T5K\ N. N-v>^5^/l-T-lrl>T^K\ N, N— :/p«f^/Wy^nt°:^>'T5K. Tirh— 

mmiiWMxmi^xh2m^±^-B^i.xm\^^xh^\^\ 

i^tt. '^i^xmmt-t^tcibmmmmti.x-hiii-^i.<mmi-^^tr^x^^o ^s.^ 

U^^m^i^]±.ir:htthi^. m-fytl^inmf^itir^fcib. it^m^i^(Dmmmi\± 

u ^mmmti.xm^^i&m^^-r^o *^c. 4^i^':/v^M\:.^mi-i^m^i^x\ m 
[0027] -^^(i) xm^ti^-f^^y^v^Mt^i^^^^m^ami^. ^mmmmMm(om 
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mti^xm^^^m^. ^^^^^v^j^it^mt. iii-^i.<n25x:^±. x^iijt.\.<no 

■7:sL^fV:x.—^,V^ ai^U^-^iJn— ^/V^), T5K»l(N-y^/W7jN 

hT^K. N,N-v^^^/i-:7°Pt"';r>T^K^). ^=^i^y"yi^y^^i5(l.3-v^p<9^y^-2- 
f^/l-'JrhV. y^/Wy^'^/V^h>. v^i:'o-^:^i^yi/#), ^h!J/l-gi(T-feh-hy/V. 

[0029] -^5(::(i)T'^$n^-<5y^/y!>A>(b'^#j(7)a^:^-;^&iiiHF(cfiiijpfi$tbT <2^^(^> 



[0030] i^;ir> ^W!j{c:S<3>/^T;2|s:^B^^$b{cg^*IB{;iiJiPj3i-2);6S, ^^PJ{iTta^»y 
[0031] ^Ife^ll 
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l-T>J/W5^y^— (1.0 ml : 0.009 mol) ^7K?f?L. rtb(Cn-^'9^/V>^n5K ( 
2.97 ml: 0.28 mol) ^yiTLfdo mT'ik. 'i^<^ {C25°C*-t:-^?aL. [i\^m^24\\^r^m 

{±1.93 g(lR^1^-;85 %). ;(f^;^$S^M(Tg) f±-62.5 fcitJ^SO "CtC^Dtt^-r^i-^ 

C;-2g;l^'tt0.533 (mS/cm)-efco/Co 1^W:^mua<-r^ ^fcmi^mmit.' H-NMRWf\^ 

'H-NMR (CDCl , Me Si) 5 0.88-0.95 (3H, t, -CH -CH ), 1.21-1.43 (2H, m. N-CH 

3 4 2 3 2 

-CH -CH -CH ), 1.80-2.00 (2H. m. N-CH -CH -CH -CH ), 4.34-4.37 (2H, I, 

2 2 3 2 2 2 3 

N-CH -CH -), 5.06-5.09 (2H, d, N-CH -CH=), 5.46-5.51 (2H, m, -CH=CH ), 

2 2 2 2 

6.03-6.08(lH, m, N-CH -CH=CH ), 7.43 (IH.s, =CH-N-), 7.46(lH,s, =CH-N-), 

2 2 

10.5 (IH, s, -N=CH-N-) 
[0032] ^life^'l2 

l-T!)/W^i?V~— /V (1.0 ml : 0.009 mol) ^7K?nL. ^nK^l^^/i^yt2^\<^{ 
3.43ml: 0.28 moD^mTl^tCo «ST^. (-25 °C*-r'#?UL. 5ltr;i^#24n#rfatS 

fttt2.l6 gmm;90 %). ;y7^^^M(Tg){±-61.3 °C. *5J:l/30 °CiZ^if^-( 
:t>^mm'i0.2A4 (mS/cm)l?fcofco '^^^mU^^-to «3^lii^^(±'H-NMR^alJ^ 
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'h-NMR (CDCl . Me Si) 6 0.89-0.92 (3H, t, -CH -CH ), 1.28-1.42 (4H, m, N-CH 

3 4 2 3 2 

-CH -CH -CH -CH ), 1.87-2.02 (2H, m, N-CH -CH -CH -CH -CH ), 4.34-4.37 

2 2 2 3 2 2 2 2 3 

(2H, I, N-CH -CH -). 5.06-5.08 (2H. d, N-CH -CH=), 5.46-5.52 (2H. m. 

2 2 2 

-CH=CH ), 6.02-6.07(lH, m. N-CH -CH=CH ), 7.44 (lH,s, =CH-N-), 7.47(lH,s, 

2 2 2 

=CH-N-), 10.6 (IH, s, -N=CH-N-) 

[0033] 'MWS.im 

l-Ty/W^:^?^^— /V- (1.0 ml : 0.009 mol) ^tK^nL. ::tL{-:^i5'^>'^>^'n5:K(4.8 
ml: 0.028 moD^mTLtlo MT^^. ^^{^125 'C*T'#?aL. ^j\^m^2mr^mW\^ 

2.47 g mm:89 %). ;^"^^fe^?a>^(Tg)(i-64.5 °C. 4o=tTJ«30°C{c:4o(t2>l':?t-W5 
#itft0.0926(mS/cm)-efcofCo f^^^mU^^^jk-To *fcflli!^«{t'H-NMRpJ^{^: 

'h-NMR (CDCl , Me Si) 8 0.86-0.88 (3H, t, -CH -CH ), 1.95-1.43 (lOH, m, 

3 4 2 3 

N-CH -CH -CH -CH -CH -CH -CH -CH ), 1.85-2.01 (2H, m, N-CH -CH -CH 

22222223 222 

), 4.33-4.36 (2H, t, N-CH -CH -), 5.07-5.08 (2H, d, N-CH -CH=), 5.47-5.52 

2 2 2 

(2H, m, -CH=CH ), 6.02-6.07(lH, m, N-CH -CH=CH ), 7.42 (IH.s, =CH-N-), 

2 2 2 

7.43(lH,s, =CH-N-), 10.6 (IH, s, -N=CH-N-) 

[0034] ^mm4 

l-ry/W^^J^y— /V (1.0 ml : 0.009 mol)^T-1?H^h!)/^2.0 m\(D ^WitV. ^tl 
\Z.TV;V^tiW (2.25 ml: 0.028 moD^r^TL/Co w(D^r^^70 °C\^1][m\^ 

v'lsomKcMTb. ttm.tt^^mw^mi^-nm.fco m^comw^^D-mwom 
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'H-NMR (CDCl , Me SI) 8 5.05-5.06 (4H, d. N-CH -CH=), 5.45-5.50 (4H, m. 

3 4 2 

-CH=CH ), 6.00-6.08(2H. m, N-CH -CH=CH ), 7.56 (2H,s, =CH-N-), 10.7 (IH, s, 

2 2 2 

-N=CH-N-) 

[0035] 'Mm.m5 

l-ry/W^^J^y— /W- (1.0 ml : 0.009 niol)^7K?^L. OltLfCTyyl-a— v^K (2.51 
ml: 0.028 moD^MTLfCo ^feV^T^ {^25 r^T-ML. !!JI#^t24ll^rJ]iS#b 

l|X^;71.3 %). ;t/7^^#?a;^(Tg){t-68.1°C. j^xmo°cicidif^^^>^m& 
m.32 mS/cmT'fco/Co «^:^^^lf-^<i-o *fc«M^{i'H-NMRffliJ^{:ictoT 

'h-NMR (CDCl , Me Si) 6 5.03-5.04 (4H, d, N-CH -CH=), 5.50-5.57 (4H, m, 

3 4 2 

-CH=CH ). 6.04-6. 12(2H, m, N-CH -CH=CH ), 7.47 (2H,s. =CH-N-), 10.0 (IH, s, 

2 2 2 

-N=CH-N-) 

[0036] mmme 

llitF!llTi#fcl-7'f^/V-3-ry/W^i5'Vyi>A:/n5K(1.00 g;0.0041 mol)^40 
' ml(D7^mWt\^fc^. ^tbt-NH BF (0.47 g : 0.0045 mol)^^;!jPL. mUX^m^T^ 

4 4 
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'H-NMR (CDCI , Me Si) 6 0.88-0.95 (3H. t, -CH -CH ). 1.21-1.43 (2H, m, N-CH 

3 4 2 3 2 

-CH -CH -CH ), 1.85-2.06 (2H, m, N-CH -CH -CH -CH ), 3.99-4.05 (2H, I, 

2 2 3 2 2 2 3 

N-CH -CH -), 4.78-4.79 (2H, d. N-CH -CH=). 5.45-5.52 (2H, m, -CH=CH ), 

2 2 2 2 

5.93-6.02(lH, m, N-CH2-CH=CH ). 7.32 (IH.s, =CH-N-), 7.38 (lH,s. =CH-N-). 

2 

8.80 (IH, s, -N=CH-N-) 

[0037] -mmmi 

MMM 1 '^J>>yu^V ( 1 .00g;0.004 1 mol) ^40 

m\(Dy^r^mtl.fz.m. mt-NH PF (0.73 g:0.0045 mol) ^^*IIL. '^UXWc^mB: 

4 6 

77.3 %) , :ffyy^mm^& (Tg) tt-85.2^. ^^mO^CK^kl^^^^lyBM&m.Ol 
mS/cm-efeo/Co ^Wz^^l\Z.^-t o *fc«3t?ffeB{*'H-NMRaiJ^(;:c);oTtTofc„ 
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^^^^!^Ti^>i'<i~o 'h-NMR (CDCl , Me Si) 8 0.88-0.95 (3H. t. -CH -CH ), 

3 4 2 3 

L21-1.43 (2H, m, N-CH -CH -CH -CH ), 1.80-2.00 (2H, m, N-CH -CH -CH 

2 2 2 3 2 2 2 

-CH ). 4.01-4.06 (2H, t, N-CH -CH -), 4.78-4.79 (2H, d, N-CH -CH=), 

3 2 2 2 

5.45-5.52 (2H, m, -CH=CH ), 5.93-6.02(lH, m, N-CH -CH=CH ). 7.32 (IH.s, 

2 2 2 

=CH-N-), 7.38(lH,s, =CH-N-). 8.60 (IH, s, -N=CH-N-) 

[0038] mmms 

m^miX-nfcl-:f^/i^-3-T]}/\^4^y:/V'yM>yti^Vil.OO g; 0.0041 mol)^40 
(1.23 g : 0.0045 mol) ^mMX^. m^-Xsm^mmWi^fZo r(D7Kf^-rik'ti-eT-;*->'5^ 

/Uyt^^=f-/]^yf.yU:^=./l^)^^hltMmX'mi^X'^^^ UXffl{il.67 g(J|X^;92 %). 
• (Tg) {i-90.0 r , )SJ:mO°C{Z^i-f?>-(^>'Bm&m.53 mS/cmT-fc 

ofeo '^^^kmii^^-To ^/c^itffite^^i'H-NMRay^f-cto-CtTo/Co I^^^^T 

'h-NMR (CDCl , Me Si) 6 0.88-0.95 (3H, I, -CH -CH ), 1.20-1.43 (2H, m, N-CH 

3 4 2 3 2 

-CH -CH -CH ), 1.81-2.02 (2H. m, N-CH -CH -CH -CH ), 4.00-4.06 (2H, t, 

2 2 3 2 2 2 3 

N-CH -CH -), 4.80-4.81 (2H, d, N-CH -CH=), 5.46-5.51 (2H, m, -CH=CH ), 

2 2 2 2 

5.93-6.01(lH, m, N-CH -CH=CH ), 7.31 (IH.s, =CH-N-), 7.37(lH,s, =CH-N-), 

2 2 

8.70 (IH, s, -N=CH-N-) 

[0039] mmmi9 

mMm5tm^(D:^W:Xnfci^TV/^4^i^yV'>J^y''ti^Y(1.00g;0.0044: mol) ^40 
m\(D7kMWtLti"^. :m{c:NH BF (0.50 g : 0.0048 mol) ^miJUl.. mUX'^mm 

4 4 



wo 20«5/()8()347 



14 



PCT/JP2()05/()02988 



—V\i.m'SL-rimW-X'm. J|Xfi(*0.75 g(i|X#;73 (Tg)fi-90.4 
°C. iDj:t>'30°C(^*5(ta-f':^Wi52^>!^tt2.44 mS/cml:-foofcio ^^^^ 1 (-^J^-To 
*fcmit«4i'H-NMRiBiJ^{c:ctoTtTofCo *gm^iUTt^-t<i-„ 
'h-NMR (CDCI , Me Si) 5 4.77-4.78 (4H, d, N-CH -CH=). 5.44-5.51 (4H, m. 

3 4 2 

-CH=CH ), 5.98-6.04(2H. m, N-CH -CH=CH ), 7.34 (2H,s, =CH-N-), 8.58 (IH, s, 

2 2 2 

-N=CH-N-) 

[0040] ■^mm\Q 

§gWJ5<b|5]#(^;^j&TWci^T!;/W5y:/!J!>i^>^a^K(1.00 g;0.0044 mol)^40 

m\(DM^'0.h\J-zM. :itt{'NH PF (0.78 g:0.0048 mol) k&A\^. "M^XW^f^^ 

4 6 

. iRftfii.o g(iix^;77.3 %)^mM.m&.i ^^m^x:\c^n^^in^fsmmi. 

'h-NMR (CDCI , Me Si) 3 4.78-4.79 (4H, d, N-CH -CH=). 5.44-5.51 (4H, m, 
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-CH=CH ), 5.98-6.03(2H, m, N-CH -CH=CH ), 7.34 (2H,s, =CH-N-), 8.62 (IH, s, 

2 2 2 

-N=CH-N-) 

[0041] 'Mmmii 

mmm5tmm<D:lynxXmt-:^TV/l^-{^^yV^J^^u^h^il.OO g;0.0044 mol)^20 
(1.38 g : 0.0048 mol) mSi-r:^K^rMWLfCo :i<D7i^mWn'X-T=^yi-:^^ 

:;^;V^=.;V)^^V\t.'m.UXm.W-X^^^ i|xmiil.79 g(iDi^t'-;95 %) . :)J=7:^^^UiM.{ 
Tg) f*-91.6°C. *5j:m0°CtC:Jott5^:t>^-fH#/j^{S2.63 mS/cmT-fcofCo 

'H-NMR (CDCl . Me Si) 6 4.80-4.81 (4H. d, N-CH -CH=), 5.46-5.51 (4H. m, 

3-1 2 

-CH=CH ), 5.95-6.03(2H. m, N-CH -CH=CH ). 7.32 (2H.s. =CH-N-). 8.76 (IH, s. 

2 2 2 

-N=CH-N-) 
[0042] [^1] 
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R3 


X" 


Te 










R r> 
i-> 1 


—62 5 T 










XJ 1 




0 ?44inS/rro 








R 


— fi4 ^ T 


U. \3iJU\J luo / CID 












0 077"^ in <^ 
U«vl rOIUO/dn 






•F 1 1 Jly^ 


T 


DO. 1 


1 , iuo / Lin 


'Milium a 




'F 1 ) )b1lt 


jj r <! 




1 99 niQ /r»iii 
X*£*u filO/CIII 






"F U ;i/>Bl 


P F ft" 


—85 2 °r 


1 01 mS^/rm 

X • u X lu 0 / lyiii 






-7 ;i/ 


[TFSI 


-90.0 °C 


1,53 mS/cm 










-90.4 "C 


2.44 mS/cm 










(16.7 °C)'^' 


1.99 mS/cm 








[TFSI]- 


-91.6 °C 


2.63 mS/cm 



(1) : (CF3SO2) 2N- 



(2) : mmi±mf^\^^-ro 
[0043] ^i;6^f>B;5^,;i)^?:ect9(-, rv^^m^^-r^^mm<D^^yyv'>M.it^mn. Stt/^s 

. 10*3J:tJ?llOH:!g?;6^bg^b/ei^^ceJ:9t-. T~:t>^iX~)^^BF PF (CP SO ) 

^1 6 3 2 2 

[0044] mmm\i2 

(Dmn^^ti^ethigmMu muTsmw-r^^tic^^. ^^yyy'yMt^m(Dmm 
imt?^^u>).iixxf^—y'/^Mmmi^=^^''i^^-T^^^)^my^^x^mi^n^i^ 
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[0045] m2] 





CHOH 




Etc 


MeAllyllniBr 


BuAUyllmBr 

'"imm\ 1 ) 


DiAllyllmCl 




o 


X 


X 


O 


o 


o 




A 


X 


X 


O 


o 


o 




A 


X 


X 


A 


A 


A 




O 


O 


X 
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O 
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A 


O 


O 


O 




A 


O 


A 


O 


O 


O 




A 


O 


O 


o 


O 


O 



(1) : MeAllyllmBrtt 1 3 -T^))l-f 5.V'Jf) •yi^yn ^ K^aTo 

(2) : BuAllyllmBrti 1 -y^JV- 3 -T U;i/'i' ^ V'J 'J '>A7'P ^ H^^-To 
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